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(57)Abstract: 

PURPOSE: To enable a ceramic chip capacitor to be elongated in service 
life and lessened in initial insulation resistance failure by a method wherein 
a specific dielectric material and an inner electrode material of Ni or Ni 
alloy are stuck and fired at the same time. 

CONSTITUTION: Dielectric oxide whose composition is represented by a 
formula, where, x, y, z, and m are so set as to satisfy formulas, 0<x<0.25, 0 
<y<0.05, 0.1<z<0.3, and 1.000<m<1.020, is contained. 0.01 to 0.5% by 
weight of Mn oxide and/or compound in terms of compound oxide oxidized 

by firing and 0.05 to 0.5% by weight of y oxide and/or compound in terms r w At ^ ci, si t :) d! .. ct :- 3 -, z r. ) Ot 

of compound oxide oxidized by firing are added. Furthermore, 0.005 to 0.3% 

by weight of V oxide and/or compound in terms of compound oxide 

oxidized by firing and 0.005 to 0.3% by weight of W oxide and/or compound 

in terms of compound oxide oxidized by firing are added to serve as 

dielectric material. Dielectric material and inner electrode material of Ni or 

Ni alloy are stuck and fired. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the laminating type ceramic chip capacitor which has an internal electrode and a dielectric layer. The 
compound which contains the dielectric oxide of the composition expressed with the following formula, and turns into 
an oxide by the oxide and/or ****** of Mn by oxide (MnO) conversion 0.01 - 0.5 % of the weight, The compound 
which turns into an oxide by the oxide of Y, and/or baking by oxide (Y2 03) conversion 0.05 - 0.5 % of the weight, 
The compound which turns into an oxide by the oxide of V, and/or baking by oxide (V2 05) conversion 0.005 - 0.3 % 
of the weight, The dielectric materials which added 0.005 - 0.3 % of the weight for the compound which turns into an 
oxide by the oxide of W, and/or baking by oxide (W03) conversion, The laminating type ceramic chip capacitor 
characterized by carrying out the laminating of the internal-electrode material of nickel or nickel alloy, and carrying 
out simultaneous baking. 

Formula [(Bal-x-y Cax Sry )0] mO(Til-z Zrz) 2 It is 0<=x<=0.25, 0<=y<=0.05, 0.1<=z<=0.3, and 1.000<=m<= 1.020 
among the {above-mentioned formula. 

[Claim 2] To dielectric materials, it is Si02 further. Laminating type ceramic chip capacitor of the claim 1 added 0.25 
or less % of the weight. 

[Claim 3] The laminating type ceramic chip capacitor of the claims 1 or 2 which added the compound which turns into 
an oxide further at dielectric materials by at least one sort of oxides of Eu and Mo, and/or baking 0.3 or less % of the 
weight by oxide conversion. 

[Claim 4] The aforementioned dielectric layer is the claim 1 whose surface ratio of the grain-boundary phase in the 
cross section of the aforementioned dielectric layer it consists of a grain and a grain-boundary phase, and is 2% or tess, 
or one laminating type ceramic chip capacitor of 3. 

[Claim 5] The laminating type ceramic chip capacitor of the claim 4 whose aforementioned grain-boundary phase is an 
oxide phase containing the oxide of Mn, Y, V, and W. 

[Claim 6] [(Bal -x-y Cax Sry )0] which is a base material mO(Til -z Zrz) 2 (the inside of the above-mentioned 
formula, 0<=x<=0.25, 0<=y<=0.05, 0.1<=z<=0.3, 1.000<=m<=1.020), MnC03, Y2 03, V2 03, W03, and Si02, 
Mo03 and Eu 203 In the claim 1 equipped with the dielectric layer which mixed the selected additive, calcinated and 
was formed, or one laminating type ceramic chip capacitor of 5 from The mean particle diameter of the 
aforementioned additive powder is 3 micrometers. Laminating type ceramic chip capacitor characterized by being set 
as below, building and being. 

[Claim 7] The maximum droplet size of the aforementioned additive powder is 5 micrometers. Laminating type 
ceramic chip capacitor of the claim 6 which is the following. 

[Claim 8] The laminating type ceramic chip capacitor of the claims 6 or 7 whose mean particle diameters of the 
aforementioned additive powder are less than 5 times of the mean particle diameter of base material powder. 
[Claim 9] The claim 6 whose maximum droplet size of the aforementioned additive powder is less than 3 times of the 
maximum droplet size of base material powder, or one laminating type ceramic chip capacitor of 8. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is the thing especially about improvement of a dielectric layer of a laminating 

type ceramic chip capacitor. 

[0002] 

[Description of the Prior Art] Usually, a laminating type ceramic chip capacitor carries out the laminating of the paste 
for internal electrodes, and the paste for dielectric layers by the sheet method, print processes, etc., they really carry out 
simultaneous baking, and it is manufactured. 

[0003] Although Pd and Pd alloy are generally used for the internal electrode, since Pd is expensive, comparatively 
cheap nickel and nickel alloy are being used. 

[0004] By the way, when forming an internal electrode with nickel or nickel alloy, if it calcinates in the atmosphere, an 
electrode will oxidize. 

[0005] For this reason, generally after a ** binder is calcinating by low oxygen tension rather than the balanced oxygen 
tension of nickel and NiO. 

[0006] In this case, in order to attain precise-ization of dielectric materials, it is usually Si02 as a mineralizer. It is 
added. 

[0007] Moreover, in order to prevent the fall of the insulation resistance by reduction of a dielectric layer etc., addition, 
calcium substitution, etc. of Mn are performed. 

[0008] However, compared with the laminating type chip capacitor which has the internal electrode made from Pd 
calcinated and manufactured in the atmosphere, the laminating type chip capacitor which has an internal electrode 
made from nickel or nickel alloy had the overwhelmingly short life of insulation resistance, and had a problem of a low 
in reliability. 

[0009] However, this problem contains the dielectric oxide which has a certain specific composition proposed by this 
invention person. The dielectric materials which carried out the amount addition of specification of the one or more 
sorts chosen from the compound which turns into an oxide by the oxide of Y, Gd, Tb, Dy, Zr, V, Mo, Zn, Cd, Tl, Sn, 
and P, and/or baking, It was mostly solvable with the laminating type ceramic chip capacitor which carried out the 
laminating of the internal-electrode material of nickel or nickel alloy, and calcinated it (JP,3-1331 16, A). 
[0010] That is, when adding Y etc. in this way, it turns out that a life increases by about 2 to 10 times compared with 
the conventional additive-free chip capacitor, and the reliability which was excellent to some extent is acquired. 
[0011] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is in a laminating type ceramic chip capacitor 
to raise a life further compared with an adding- Above Y etc. thing, and reduce poor initial insulation resistance. 
Thereby, it is 10 micrometers about dielectric-layer thickness. It aims at acquiring reliability sufficient as for the 
following. 
[0012] 

[Means for Solving the Problem] Such a purpose is attained by following this invention (1) - (9). 
(1) It is the laminating type ceramic chip capacitor which has an internal electrode and a dielectric layer. The 
compound which contains the dielectric oxide of the composition expressed with the following formula, and turns into 
an oxide by the oxide and/or ****** of Mn by oxide (MnO) conversion 0.01 - 0.5 % of the weight, The compound 
which turns into an oxide by the oxide of Y, and/or baking by oxide (Y2 03) conversion 0.05 - 0.5 % of the weight, 
The compound which turns into an oxide by the oxide of V, and/or baking by oxide (V2 05) conversion 0.005 - 0.3 % 
of the weight, The dielectric materials which added 0.005 - 0.3 % of the weight for the compound which turns into an 
oxide by the oxide of W, and/or baking by oxide (W03) conversion, The laminating type ceramic chip capacitor 
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characterized by carrying out the laminating of the internal-electrode material of nickel or nickel alloy, and carrying 
out simultaneous baking. 

Formula [(Bal-x-y Cax Sry )0] mO(Til-z Zrz) 2 It is 0<=x<=0.25, 0<=y<=0.05, 0.1<=z<=0.3, and 1.000<=m<= 1.020 
among the {above-mentioned formula. 

(2) To dielectric materials, it is Si02 further. Laminating type ceramic chip capacitor of the above (1) added 0.25 or 
less % of the weight. 

The above (1) or (2) laminating type ceramic chip capacitors which added the compound which turns into an oxide 
further at (3) dielectric materials by at least one sort of oxides of Eu and Mo, and/or baking 0.3 or less % of the weight 
by oxide conversion. 

(4) The aforementioned dielectric layer is the above (1) whose surface ratio of the grain-boundary phase in the cross 
section of the aforementioned dielectric layer it consists of a grain and a grain-boundary phase, and is 2% or less, or 
one laminating type ceramic chip capacitor of (3). 

(5) The laminating type ceramic chip capacitor of the above (4) whose aforementioned grain-boundary phase is an 
oxide phase containing the oxide of Mn, Y, V, and W. 

(6) [(Bal-x-y Cax Sry )0] which is a base material mO(Til-z Zrz) 2 (the inside of the above-mentioned formula, 
0<= x <=0.25, 0<=y<=0.05, 0.1<=z<=0.3, 1.000<=m<=1.020), MnC03, Y2 03, V2 03, W03, and Si02, Mo03 and Eu 
203 In the above (1) equipped with the dielectric layer which mixed the selected additive, calcinated and was formed, 
or one laminating type ceramic chip capacitor of (5) from - The mean particle diameter of the aforementioned additive 
powder is 3 micrometers. Laminating type ceramic chip capacitor characterized by being set as below, building and 
being. 

(7) The maximum droplet size of the aforementioned additive powder is 5 micrometers. Laminating type ceramic chip 
capacitor of the above (6) which is the following. 

(8) The above (6) or (7) laminating type ceramic chip capacitors whose mean particle diameter of the aforementioned 
additive powder is less than 5 times of the mean particle diameter of base material powder. 

(9) The above (6) whose maximum droplet size of the aforementioned additive powder is less than 3 times of the 
maximum droplet size of base material powder, or one laminating type ceramic chip capacitor of (8). 

[0013] 

[Elements of the Invention] Hereafter, the concrete composition of this invention is explained in detail. Drawing J, 
shows an example of the laminating type ceramic chip capacitor of this invention. The laminating of internal electrodes 
21 and 25 and the dielectric layer 3 is carried out by turns, and the laminating type chip capacitor 1 has one pair of 
external electrodes 41 and 45 linked to each internal electrodes 21 and 25. 

[0014] nickel which internal electrodes 21 and 25 are formed from nickel or nickel alloy, and contains nickel 95% of 
the weight or more as a nickel alloy in this case in this invention, and Mn, Cr, Co and aluminum etc. » it is desirable 
that they are one or more sorts of alloys 

[0015] These can acquire a sufficient life and sufficient reliability according to this invention. 
[0016] In addition, in nickel or nickel alloy, 0.1 or less % of the weight of P etc. may contain as a minor constituent. 
[0017] Although terms and conditions, such as thickness of internal electrodes 21 and 25, should just be suitably 
determined according to the purpose or a use, thickness is usually 1-5 micrometers. It is 2-3 micrometers especially. It 
is a grade. 

[001 8] The dielectric layer 3 consists of a grain and a grain-boundary phase. 

[0019] The quality of the material of a dielectric layer 3 contains the dielectric oxide of the composition expressed with 
the following formula. Under the present circumstances, you may deflect the amount of O from the stoichiometric 
composition of the following formula a little. 

[0020] Formula [(Bal-x-y CaxSry )0] m (Til-zZrz), 02 [0021] x [ in this case, ] - zero to 0.25 - desirable - 0.05 to 
0.10, and y - zero to 0.05 -- desirable -- zero to 0.01, and z -- 0.1 to 0.3 -- desirable -- 0.15 to 0.20, and m 1.000- 
1 .020 - it is 1 .002-1.01 5 preferably 

[0022] By this invention, further the compound which turns into an oxide by the oxide of manganese, and/or baking by 
oxide MnO conversion 0.01 - 0.5 % of the weight, More preferably 0.1 to 0.4% of the weight 0.2 - 0.4 % of the weight, 
It is the compound which turns into an oxide by the oxide of an yttrium, and/or baking Oxide Y2 03 By conversion, 
0.05 - 0.5 % of the weight, More preferably 0.08 to 0.45% of the weight 0.2 - 0.4 % of the weight, It is the compound 
which turns into an oxide by the oxide of vanadium, and/or baking Oxide V2 OS By conversion, 0.005 - 0.5 % of the 
weight, More preferably 0.01 to 0.2% of the weight 0.01 - 0.1 % of the weight, the compound which turns into an 
oxide by the oxide of a tungsten, and/or baking ~ oxide W03 conversion - 0.005 - 0.3 % of the weigjit -- desirable - 
0.01 to 0.2 - it contains 0.01 to 0.1% of the weight more preferably 
[0023] Furthermore, it is Si02 as a sintering acid. You may contain. 
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[0024] In this case, Si02 As for a content, it is desirable that it is 0.25 or less % of the weight. 
[0025] Moreover, at least one sort of Eu oxide and Mo oxide may contain about 0.3 or less % of the weight. 
Furthermore, nickel oxide, Mg oxide, Co oxide, Hf oxide, etc. may contain about 0.5 or less % of the weight again. 
[0026] In addition, at the oxide of elements other than the above, and the addition besides the above-mentioned range, 
it is a book. 

[0027] In this case, it is 3.0 micrometers about the mean particle diameter of the whole additive powder. Moreover, it 
is 5 micrometers about the maximum droplet size of additive powder hereafter. It is desirable to set it as below. 
Furthermore, it is desirable to set the mean particle diameter of the above-mentioned whole additive powder as 5 or 
less times of the mean particle diameter of base material powder. Moreover, it is desirable to set the maximum droplet 
size of the whole additive powder as 3 or less times of the maximum droplet size of base material powder. Especially 
the mean particle diameter of the above-mentioned additive powder is 1.5 micrometers. Especially the following and 
above-mentioned maximum droplet size is 3.5 micrometers. It is desirable that it is the following. As for additive 
powder, it is desirable to carry out trituration processing beforehand so that the above conditions may be fulfilled. 
When the additive powder more than the above-mentioned setting particle size was used, in a chip capacitor with thin 
dielectric-layer thickness, the segregation of an additive was seen by a part of dielectric layer, and there was a problem 
that poor initial insulation resistance occurred by this. However, in the obtained chip capacitor, the initial insulation 
resistance percent defective decreased sharply by carrying out trituration processing of the additive powder, and setting 
up especially a maximum droplet size as mentioned above. In addition, the mean particle diameter of a base material is 
1 .5 micrometers. The following and a maximum droplet size are 3.0 micrometers. It is desirable that it is the following. 

[0028] What is necessary is just to determine suitably terms and conditions, such as the number of laminatings of a 
dielectric layer 3, and thickness, according to the purpose or a use. 

[0029] Moreover, the mean particle diameter of the grain of a dielectric layer 3 is 1-5 micrometers. It is desirable that it 
is a grade. 

[0030] And it is desirable that the surface ratio of the grain-boundary phase which are portions other than the grain 
which constitutes a dielectric layer 3 from this invention is about 0.5 - 1 .0% preferably 2% or less in the arbitrary cross 
sections of a dielectric layer 3. 

[0031] If the aforementioned range is surpassed, a life will become short, and it is in the inclination for reliability to 
fall. 

[0032] Moreover, formation of a dielectric layer 3 is difficult for a not much small thing, and is in the inclination it 
becomes inadequate precise-izing [ of a dielectric ]. 

[0033] In addition, what is necessary is to take a photograph for measurement of the surface ratio of a grain-boundary 
phase using a scanning electron microscope, and just to ask it from now on. 

[0034] This grain-boundary phase is using as the component the oxide of the quality of the material mixed as Mn, Y, 
V,and W. 

[0035] Cu, Cu alloy, nickel, nickel alloy, etc. are usually used for the external electrodes 41 and 45. 
[0036] In addition, of course, Ag, a Ag-Pd alloy, etc. are usable. 

[0037] The thickness of the external electrodes 41 and 45 is usually 10-50 micrometers, although what is necessary is 
to be arbitrary and just to determine suitably according to the purpose or a use. It is a grade. 
[0038] And what is necessary is just to determine suitably such a configuration and size of the laminating type chip 
capacitor 1 according to the purpose or a use. For example, in the case of-like [ rectangular parallelepiped ], it is 
usually about 1. 6-3 .2mmx0.8-1.6mmx0.6- 1.2mm. 

[0039] The laminating type ceramic chip capacitor of this invention is manufactured as [ desirable ] follows. 
[0040] First, an internal electrode 21 , the paste for 25 and the external electrode 41, and the paste for 45 are 
manufactured to the paste for dielectric layers 3, and a degree, respectively. 

[0041] The paste for dielectric-layer 3 is single BaTiO(s)3 which are, carry out and form base material composition 

with a multiple oxide, such as Mn, Y, V, W, Mo, Eu, Si, etc. which are the additive ground beforehand, BaZr03, 

CaTi03, and CaZr03 according to composition of the dielectric oxide mentioned above. It mixes and dries, and 

additives, such as a binder, a plasticizer, a dispersant, and a solvent, are added and obtained to this. 

[0042] Moreover, the compound which turns into an oxide by baking, for example, a carbonate, a sulfate, a nitrate, an 

oxalate, an organometallic compound, etc. may be used for the above-mentioned additive. 

[0043] Furthermore, you may use together an oxide and the compound which turns into an oxide by baking. 

[0044] As a start raw material used as a base material, they are the above BaTi03, BaZr03, CaTi03, and CaZr03. You 

may use the compound which turns into oxides, such as Ti, Ba, Zr, Sr, and calcium, with composition of a dielectric 

oxide, and turns into an oxide by baking, without taking a form. 
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[0045] What is necessary is just to perform it as follows, for example, for obtaining dielectric materials from such raw 
material powder. 

[0046] A start raw material is first blended with a predetermined quantitative ratio, for example, wet blending is carried 
out with a ball mill etc. 

[0047] Subsequently, it is made to dry by the spray dryer etc., temporary quenching is carried out after that, and the 
dielectric oxide of the above-mentioned formula is obtained. In addition, temporary quenching is usually performed in 
air at 800-1300 degrees C for about 2 to 10 hours. 

[0048] Subsequently, it grinds until a jet mill or a ball mill makes predetermined particle size, and dielectric materials 
are obtained. 

[0049] Additives, such as the binder and plasticizer which are used in case the paste for dielectric-layer 3 is adjusted, a 
dispersant, and a solvent, may be various things. Moreover, you may add a glass frit. 

[0050] As a binder, for example as a plasticizer, an ethyl cellulose, abietic-acid resin, polyvinyl butyral, etc. for 
example, as a dispersant, an abietic-acid derivative, diethyl oxalic acid, a polyethylene glycol, a polyalkylene glycol, a 
phthalic ester, a dibutyl phthalate, etc. For example, a glycerol, an octadecyl amine, a trichloroacetic acid, oleic acid, 
As solvents, such as an OKUTA diene, an ethyl oleate, a monochrome oleic acid glycerol, a triolein acid glycerol, a 
glyceryl tristearate, and a MENSEDEN oil, toluene, a terpineol, a butyl carbitol, a methyl ethyl ketone, etc. are 
mentioned, for example. 

[0051] Making [ in addition ] the whole dielectric materials at the time of adjusting this paste rate into about 50 - 80 % 
of the weight, a binder is 2 - 5 % of the weight, and a plasticizer is 0.01 - 5 % of the weight. A dispersant is made and a 
solvent is made into about 20 - 50 % of the weight 0.01 to 5% of the weight. 

[0052] And these are mixed with the aforementioned dielectric materials, for example, it kneads with 3 rolls etc., and 
considers as a paste (slurry). 

[0053] As a conductor material used in case the paste an internal electrode 21 and for 25 is manufactured, nickel, 
nickel alloys, and also such mixture are used. 

[0054] Especially a limit does not have such a conductor material in the configurations, such as the shape of a globular 
shape and a piece of Lynn, and the thing of these configurations may mix it. 

[0055] Moreover, a mean particle diameter is 0.1-10 micrometers. Further 0.1-1 micrometer What is necessary is just 
to use the thing of a grade. 

[0056] The nature vehicle of organic contains a binder and a solvent. 

[0057] As a binder, each well-known thing, such as an ethyl cellulose, acrylic resin, and a butyral resin, is usable, for 
example. 

[0058] A binder content may be about 1 - 5 % of the weight. 

[0059] As a solvent, each well-known thing, such as a terpineol, a butyl carbitol, and kerosine, is usable, for example. 
[0060] A solvent content may be about 20-55 % of the weight. 

[0061] In addition, various ceramic powders, such as a dielectric and an insulator, etc. can also be added if needed for 
the purpose, such as plasticizers, such as dispersants, such as a sorbitan fatty acid ester and a glycerine fatty acid ester, 
and a dioctyl phthalate, a dibutyl phthalate, butyl phthalyl glycolic-acid butyl, and DERAMI prevention, sintering 
suppression, in about a total of 10 or less % of the weight of the range. 
[0062] Moreover, it is also effective to add organic-metal resinate. 

[0063] The paste the external electrode 41 and for 45 should just use the usual paste containing the above-mentioned 
conductor-material powder. 

[0064] Thus, a laminating is carried out by print processes, the replica method, the green-sheet method, etc. using the 
internal electrode 21 and the paste for 25 which were obtained, and the paste for dielectrics 3. 
[0065] Next, it cuts in predetermined size and a green chip is obtained. It ** -binder-processes and this green chip is 
calcinated. And in order to make a dielectric layer 3 reoxidate, it heat-treats. 

[0066] Although what is necessary is just to perform ** binder processing on condition that usual, it is desirable to 

carry out on condition that the following especially. 

[0067] 

programming-rate: - 5-300 degrees C/hour ~ especially - 10-50 degree-C/hour retention-temperature:200-400 degree 

C -- especially - 250-350-degree-C holding-time:0.5 - 5 hours « especially « 1 - 3-hour atmosphere: - AIR [0068] 

Baking is oxygen tension 10-7atm. It is desirable hereafter to carry out in 10-7-1 0-1 3atm especially. 

[0069] It is in the inclination for internal electrodes 21 and 25 to oxidize if the aforementioned range is exceeded, and 

when too not much small, an electrode material causes unusual sintering and is in the disrupted inclination. 

[0070] And other baking conditions have the following desirable conditions. 

[0071] 
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programming-rate: 50-500 degrees C/hour especially - 200-300 degree-C/hour retention-temperature: 1200- 1400 
degree C - especially — 1 250-1 350-degree-C holding-time:0.5 - 8 hours - especially a 1-3 hour cooling rate:50-500 
degree-C/hour - especially - 200-300 degrees C [0072]/hour N2 humidified in the gas for atmosphere H2 It is suitable 
to use mixed gas etc. 

[0073] As for heat treatment, it is desirable to perform more preferably a retention temperature or 800-1200 degrees C 
of maximum temperatures as 900-1 1 00 degrees C. 

[0074] Under in the aforementioned range, if the inclination for a life to become short has oxidization of dielectric 
materials at eye an inadequate hatchet and it surpasses the aforementioned range, nickel of an internal electrode will 
oxidize, and it reacts with the dielectric voxel ground and capacity not only falls, but is in the inclination for a life to 
also become short. 

[0075] The oxygen tension in the case of heat treatment is 10-8atm. It is 10-4-10-7atm more preferably above. It is 
desirable. 

[0076] Under in the aforementioned range, when reoxidation of a dielectric layer 3 or an oxide layer 4 is difficult and 
surpasses the aforementioned range, it is in the inclination for internal electrodes 21 and 25 to oxidize. 
[0077] And other heat treatment conditions have the following desirable conditions. 
[0078] 

holding-time: - 0 - 6 hours - especially - a 2-5 hour cooling rate:50-500 degree-C/hour — especially - 100-300 
degrees C [0079]/hour N2 humidified in the gas for atmosphere It is suitable to use gas etc. 

[0080] In addition, N2 What is necessary is just to use WETTA etc., in order to humidify gas, mixed gas, etc. In this 
case, about 0-75 degrees C of water temperature are desirable. 

[0081] Moreover, even if it performs each continuously, you may perform independently ** binder processing, baking, 
and heat treatment. 

[0082] Thus, end-face polish is given to the obtained sintered compact with barrel finishing, sandblasting, etc., the 
paste for external electrodes is printed on it, and the external electrodes 41 and 45 are formed. 
[0083] And a pad layer is formed with the plating on the external electrode 41 and 45 etc. if needed. 
[0084] 

[Function] The dielectric materials of the barium-titanate system which added the predetermined compound are used 
for the laminating type ceramic chip capacitor of this invention. 

[0085] And after ** binder processing, baking and heat treatment are performed on condition that predetermined, and it 
is manufactured. 

[0086] Compared with addition chip capacitors, such as Y of the former [ chip capacitor / laminating type ceramic / 
such / of this invention ], a life increases to about 1.5 or more times. Therefore, it is conventional 10-15 micrometers 
about the thickness of a dielectric layer. 6 micrometers of shells Life sufficient as for the following is acquired. 
Moreover, it is 5 micrometers of maximum droplet sizes by trituration about an additive. By making it below, poor 
initial insulation resistance can be prevented and it is very effective in the formation of small large capacity of a 
laminating type ceramic chip capacitor. 
[0087] 

[Example] Hereafter, the concrete example of this invention is given and this invention is further explained to a detail. 
[0088] (Example 1) As a start raw material used as a base material, they are BaTi03 by liquid phase composition, 
BaZr03, and CaTi03. It used. 

[0089] As an additive, MnC03, Y2 03, V2 05, and W03, Si02, Mo03, and Eu 203 etc. - using it - MnC03 - Y2 
03, V2 05, W03, Mo03, and Eu 203 It considers as the variate shown in Table 1, a ball mill grinds for 24 hours, and 
it is 3 micrometers about the mean particle diameter of the above-mentioned additive. It is 5 micrometers about the 
following and a maximum droplet size. The slurry made into the following was obtained. To this additive slurry, they 
are the above BaTi03, BaZr03, and CaTi03. In addition, after carrying out wet blending with a ball mill for 16 hours, 
it dried and the sample of 21 kinds of dielectric materials was obtained. In addition, a sample 1 or 13 is the example of 
this invention, and a sample 14 or 21 is an example of comparison. 
[0090] 
[Table 1] 
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[0091] Using each of these dielectric materials, with the compounding ratio shown below, ball mill mixture was carried 

out using the ball made from an alumina, and it slurred and considered as the paste for dielectric layers. 

[0092] 

Dielectric materials : 100 weight sections acrylic resin : 5.0 weight sections benzyl butyl phthalate : 2.5 weight sections 
mineral spirit : 6.5 weight sections acetone : 4.0 weight sections trichloroethane : 20.5 weight sections methylene 
chloride : The 41.5 weight sections [0093] Next, with the compounding ratio shown below, it kneaded with 3 rolls, and 
it slurred and considered as the paste for internal electrodes. 
[0094] 

nickel :44.6-% of the weight teipineol : 52-% of the weight ethyl cellulose : 3-% of the weight benzotriazol: 0.4 % of 
the weight [0095] The laminating type ceramic chip capacitor 1 shown in drawing 1 as follows was manufactured 
using these pastes. 

[0096] First, the paste for dielectric layers is used and it is 10 micrometers. The sheet of** was formed on the carrier 
film, the paste for internal electrodes was used on this, and the internal electrode was printed. Thus, it exfoliated, two 
or more sheet laminating of the formed sheet was carried out, and pressurization adhesion was carried out. 
[0097] In addition, the number of laminatings of a dielectric layer 3 is four layers. 

[0098] Subsequently, after cutting in predetermined size, ** binder processing, baking, and heat treatment were 

is 
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continuously performed on condition that the following. 

[0099] ** binder processing programming-rate: -- 20-degree-C [ /] hour retention-temperature: - 300-degree-C 
holding-time: -- gas for 2-hour atmosphere: ~ air [0100] baking programming-rate: ~ 200-degree-C [ /] hour retention- 
temperature: - 1340-degree-C holding-time: ~ 2-hour cooling rate: ~ gas for 300-degree-C [ /] hour atmosphere: -- N2 
humidified H2 mixed-gas oxygen tension: ~ 10-8 ~ arm [0101] heat treatment retention-temperature: ~ 1 000-degree-C 
holding-time: - 2-hour cooling rate: ~ gas for 300-degree-C [ f] hour atmosphere: - N2 humidified gas oxygen 
tension: ~ 10-7 ~ arm [0102] In addition, it carried out to humidification of each gas for atmosphere at the water 
temperature of 5-75 degrees C using WETTA. 

[0103] After grinding the end face of the obtained sintered compact with sandblasting, the In-Ga alloy was applied and 
the electrode for an examination was formed. 

[0104] thus, the size of the manufactured laminating type ceramic chip capacitor 1 ~ 3.2mmxl.6mmx0.6mm « it is ~ 
the thickness of a dielectric layer 3-6 micrometers the thickness of internal electrodes 21 and 25 ~ 2.5 micrometers it 
is . And the above-mentioned dielectric layer 3 is the following formula [(BaO.989 calcium0.01Sr0.001 )0] (Ti0.85 
ZrO.l 8) 1 .004 and 02. The dielectric oxide of the composition expressed is contained as a principal component, in 
addition, Sr under composition - as an impurity - the start raw material 3, for example, BaCO, BaTi03, and BaZr03 
etc. — it mixes 

[0105] The example of the fine structure of the polished surface of the dielectric layer 3 of the sintered compact of the 
above-mentioned laminating type ceramic chip capacitor 1 was shown in the photograph of drawing 2 . The particle 
size of a sintered compact is 1-3 micrometers. The thickness of a grain boundary was 5nm or less. The element 
distribution of a grain boundary and the triple point was shown in Table 2 in the grain analyzed with the penetrated 
type scanning electron microscope. In addition, A/B in Table 2 shows the ratio of A site of a component, and B site in 
the above-mentioned formula. Moreover, also in the sample of which example, the surface ratio of the grain-boundary 
phase in the cross section of a dielectric layer is 2% or less, and contained the oxide of Mn, Y V and W 
[0106] 

[Table 2] 

Ti Ba Zr Al Si Ca Mn Y Ni W V 0 A/B 

at* 



Km 14.5 19.7 3.47 0.65 0.54 0.14 0.21 0.13 0.44 0.17 0.77 59.3 1.104 
fil? 15.8 18.9 3.40 0.31 0.22 0.18 0.27 0.15 0.31 0.08 0.56 59.7 0.994 
EM& 2.97 14.4 0.43 1.34 12.9 1.04 4.35 2.57 1.78 0.21 0.56 57.2 4.54 



[0107] Next, when the initial property (R, T) of the temperature of 200 degrees C, the accelerated life test of voltage 
DC60V and C (nF), tandelta (%), and IR (omega) was searched for from these capacitors, the result shown in the 
above-mentioned table 1 was obtained. 

[0108] (Example 2) As a start raw material of a base material, it is 0.5 micrometers of mean particle diameters first. 1 .5 

micrometers of maximum droplet sizes BaTi03 of liquid phase composition, and BaZr03 It used. 

[0109] As an additive, it is MnC03. 0.20 % of the weight (it is the same as that of a value and the following to the 

whole), and Y2 03 0.30 % of the weight and V2 05 0.04 % of the weight and W03 Weighing capacity was carried out 

0.05% of the weight, and preferential grinding of these [ all ] was carried out with the wet ball mill, and it adjusted so 

that it might become a mean particle diameter and a maximum droplet size as shown in Table 3. 

[01 10] Then, seven kinds of laminating type ceramic chip capacitors were created like the example 1 using the base 

material powder and additive powder which were obtained as mentioned above, thus, the size of the manufactured 

laminating type ceramic chip capacitor 1 ~ 3.2mmxl.6mmx0.6mm - it is ~ the thickness of a dielectric layer 3-6 

micrometers it was . 

[01 1 1] Using these samples, initial insulation resistance is measured using high resistance meter (H.P.-4329A), and the 
result which computed the percent defective is shown in Table 3. In addition, a sample 1 or 5 is the example of this 
invention, and samples 6 and 7 are the examples of comparison. 
[0112] 
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[01 13] Although the percent defective was 12% at the maximum when the mean particle diameter and maximum 
droplet size of base material powder and additive powder were within the limits of this invention as shown in this table 
3, the mean particle diameter of the additive of this invention out of range is 3.6 micrometers. A maximum droplet size 
is 7.2 micrometers. If it was in the thing, it was 100% of percent defective. On the other hand, when the above result is 
seen by the ratio of the particle size of an additive and a base material, it turns out that the mean particle diameter of an 
additive can demonstrate the effect as this invention when 5 or less times of the mean particle diameter of base material 
powder and the maximum droplet size of an additive are 3 or less times of the maximum droplet size of base material 
powder. Especially, the rate of initial poor insulation had [ the mean particle diameter of an additive ] 0.5% and the 
effect very remarkable in the example 1 below the double precision of the mean particle diameter of a base material, or 
3 at the maximum. 

[01 14] In addition, when the mean particle diameter of additive powder and the maximum droplet size were set as the 
value of this invention within the limits, the particle size of base material powder was changed, the laminating type 
ceramic chip capacitor was similarly created so that the mean particle diameter of additive powder might become 
within the limits of less than 5 times of the mean particle diameter of base material powder, and the same examination 
was performed, the same inclination as the above was acquired. 
[0115] 

[Effect of the Invention] While the initial property excellent in the laminating type ceramic chip capacitor of this 
invention is acquired, it compares with addition chip capacitors, such as the conventional Y, and a still longer life is 
acquired, so that clearly from Table 1 . For this reason, the outstanding reliability can be acquired. 
[01 16] Moreover, if the mean particle diameter and maximum droplet size of base material powder and add-in-material 
powder are set up according to this invention so that clearly from Table 3, an initial insulation resistance percent 
defective will decrease extremely, and the yield will improve sharply. 
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